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© Safety trocar with lociting handles. 


© An apparatus is disclosed for automatically lock- 
ing an obturator housing 30 to a cannula housing 22 
cf a trocar assembly when the obturator is advanced 
to a predetermined distal position. Two latch devices 
47 are mounted for pivotal movement within the 
obturator housing with each having at least one latch 
positioned at one end thereof. The pivoting latch 
ctevices are automatically pivoted into locked en- 


gagement with partial apertures or indentations in 
the cannula housing such that the obturator housing 
is secured to the cannula housing. Biasing springs 
are provided to automatically pivot the pivofcrtg latch 
devices out of engagement with the cannula housing 
when the obturator is withdrawn to its proximal posi- 
tion. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

Tliis invenlion relates lo locking handles for 5 
surgical trocar assemblies and more particularly to 
automatic locking handles which lock the handles 
prior to insertion into body tissue and which auto- 
matically releases the lock when the trocar assem- 
bly is inserted into the body tissue. 10 

Descripticn of the Prior Art 

In endoscopic surgical procedures, surgery is 
performed in any hollow JS 

viscus of the body through narrow endoscopic 
tubes (or cannula) inserted through small entrance 
wounds in the skin. Similarly, in laparoscopic sur- 
gical procedures, surgery is performed in the inte- 
rior of the abdomen through a small incision. In 20 
order to perform these procedures, a trocar assem- 
bly is used to facilitate the insertion of cannulas 
into the body. Trocars are sharp pointed surgical 
instruments used to puncture a body cavity which 
are generally adapted to be used together with the . 25 
cannula. Once the body cavity has been punctured 
by the trocar, the trocar is removed from the can- 
nula, thereby leaving the cannula extending into the 
body cavity. Endoscopic or laparoscopic surgical 
procedures are then performed through the cannula 30 
with accessory instrumentation such as laparo- 
scopes, dissectors, graspers, and the like. 

One type of commercially available safety 
trocar assembly, includes a spring-biased safety 
shield which is adapted to cover the trocar tip once 35 
the body cavity has been entered so as to provide 
an increased level of protection to internal struc- 
tures from puncture or laceration. For example, 
U.S. Patent No. 4,601,710 to Moll, describes one 
type of trocar assembly which consists of two 40 
subassemblies: an obturator (or trocar) subassem- 
bly which includes an obturator tip (or sharp-tipped 
trocar) and a spring-loaded tubular safety shield 
positioned therearound. and a cannula subassem- 
bly. V/hen ready for use, the obturator subassem- 45 
biy is inserted through the cannula subassembly. 
With the safety shield initially in its distal-most 
position covering the obturator tip, pressure is ex- 
erted against the skin with the trocar assembly 
causing the shield to be pushed reanwardly against so 
the spring to expose the piercing tip of the trocar 
assembly. The lip penetrates the skin and under- 
lying tissue vyilh continued pressure. Once the tip 
has penetrated through the wall and has entered 
the cavity, the force against the front end of the 55 
shield ceases and the shield is automatically 


from contact with the sharp piercing tip and poten- 
tial damage therefronn. 

U.S. Patent No. 5.1 16,353 to Green (commonly 
assigned) describes another type of safely . trocar 
assembly which includes an obturator subassembly 
having an automatically retracting obturator tip and 
a cannula subassembly. In operation, the obturator 
subassembly is inserted through the cannula sub- 
assembly and the sharp tip of the obturator sub- 
assembly is extended to its distal-most position. 
Exertion of pressure against the body wall will 
cause the sharp tip trocar to penetrate the body 
wall. Once the sharp tip penetrates the body wall, 
the counterforce against the sharp tip will cease 
causing the sharp tip to automatically retract into 
the cannula subassembly. Viscera and other inter- 
nal tissue are thus protected from contact with the 
sharp piercing tip and potential damage therefrom. 

When using the safety trocar assembly de- 
scribed in Green. Patent No. 5,116,353, if the sur- 
geon inserts the trocar assembly through the body 
tissue in a' manner that does not maintain the 
obturator subassembly in close approximation to 
the cannula subassembly when pressure is applied 
to the trocar assiembly,. the obturator subassembly 
may slide proximally. allowing the sharp tip to 
move away from the tissue. 

Accordingly, it would be desirable to assist the 
surgeon in such procedures by providing a trocar 
assembly which automatically locks the obturator 
subassembly to the cannula subassembly before 
the surgeon inserts the trocar assembly into the 
body tissue. 

SUMMARY OF THE INVENTION 


The present invention relates to an apparatus 
for automatically locking an obturator housing in . 
position with respect to a cannula housing asso- . 
ciated therewith, the obturator housing having an . 
obturator shaft having a cutting tip at the distal 
portion thereof and the cannula housing being 
adapted for reception of the obturator shaft. The 
apparatus comprises means positioned within the 
obturator housing and movable between a first po- 
sition which permits relative movement thereof with 
respect to the cannula housing, and a second posi- 
tion which secures the obturator housing in position 
with respect to the cannula housing, means for 
automatically moving the obturator housing secur- 
ing means from the first position lo the second 
position when the obturator shaft is advanced to a 
predetermined distal position with respect to the 
cannula housing, and means for automatically mov- 
ing the obturator housing securing means to the 
first position when the obturator shaft moves proxi- 
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In another embodiment the apparatus for auto- 
matically locking an obturator housing to a cannula 
housing of a trocar assembly comprises pivoting 
means positioned within the obluralbr housing hav- 
ing at least one latch for securing tlie obturator 
housing to the cannula housing, means for auto- 
matically moving the pivoting means into engage- 
ment with the cannula housing when the obturator 
is advanced distally. and means positioned within 
the cannula housing for receiving the at least one 
latch. Biasing means is also provided which is 
opcratively connected to the pivoting means for 
biasing the pivoting means out of engagement with 
the cannula housing. The pivoting means prefer- 
ably comprises at least one pin extending substan- 
tially perpendicular to the longitudinal a^is of the 
obturator housing. Also, the at least one latch pref- 
erably comprises a portion extending in a direction 
generally transverse to the longitudinal axis of the 
obturator housing and adapted for engaged recep- 
tion by the receiving means of the cannula hous- 
ing. 

The ^ pivoting means preferably comprises at 
least two latch members pivotally mounted within 
the obturator housing and adapted for* movement 
between first positions which permit relative lon- 
gitudinal movement between the obturator housing 
and the cannula housing and second positions 
which secure the relative longitudinal positions 
thereof, 

A trocar assembly is also disclosed which 
comprises a cannula assembly having a cannula 
housing; an obturator housing; an obturator sleeve 
secured to the obturator housing and extending 
distally therefrom; an obturator shaft positioned in 
coaxial alignment with the obturator sleeve and 
having a proximal end operatively connected to the 
obturator , housing; and a cutting tip. positioned at 
the distal erid of the obturator shaft. The trocar 
assembly also includes reieasable locking rneans 
associated with the obturator shaft for releasably 
maintaining the obturator tip in a predetermined 
distal position, biasing means for retracting the 
obturator tip from the distal position to a predeter- 
mined proximal position in response to release of 
the reieasable locking means, and securing means 
associated with the obturator housing for automati- 
cally securing the obturator housing longitudinally 
with respect to the cannula housing when the ob- 
turator tip is advanced to the predetermined distal 
position and for automatically unlocking the secur- 
ing means when the obturator tip is retracted. 

The securing means preferably comprises piv- 
oting means positioned within the obturator housing 
having at least one latch positioned at the distal 


cannula housing when the obturator Is advanced 
distally, means positioned within the cannula hous- 
ing for receiving the a: least one. latch, and biasing 
means operatively conciecled to the pivoting means 
5 for biasing the pivoting means out of engagement 
with the cannula housing. 

In a preferred embodiment, the pivoting means 
further comprises a curved body having at least 
one pin connected to a proximal end thereof, such 
JO that the at least one pin extends substantially per- 
pendicular to the longitudinal axis of the obturator 
housing. The latch comprises a curved member 
having a first end positioned at a distal end of the 
curved body and a second end positioned towards 
75 a proximal end of the obturator housing. 

A method is ,also disclosed for inserting a 
trocar assembly into iDody tissue, the trocar assem- 
bly having an obturator housing having an obturator 
shaft and cutting tip extending distally therefrom 
20 and positioned within an obturator sleeve, and a 
cannula housing having a cannula extending dis- 
tally therefrom, the cannula housing adapted to 
receive the obturator assembly substanb'ally in Ion-- 
. gitudinal coaxial, alignment therewith, comprising 
25 advancing the obturator shaft and the cutting tip to 
expose the cutting tip from the cannula, such that 
the cutting tip is maintained in the exposed posi- 
tion, automatically latching the obturator housing to 
the cannula housing in response to advancement of 
30 the obturator tip to the exposed position, advancing 
the obturator tip against the body tissue such that 
the body tissue exerts a counterforce against the 
obturator tip. and automatically releasing the ob- 
turator housing from the cannula housing in re- 
35 sponse to proximal movement of the obturator Hp 
from the advanced position upon removal of the 
counterforce therefrom. 


'40 ■ ' ■ ' ' 

Preferred embodiments of the invention are 
described hereinbelow with reference to the draw- 
ings wherein: 

Fig. 1 is a plan view with parts separated, of a 
45 preferred trocar assembly of the present inven- 
tion, illustrating an obturator subassembly and 
cannula subassembly; 

Fig. 2 is an exploded view of the obturator 
subassembly of Fig. 1. illustrating pivot arms 

50 having catches positioned at one end thereof; 

Fig. 3 is a perspective view of the inner portion 
of one half section of the obturator housing and 
the cannula housing of Rg. I, illustrating the 
pivotal latch system for attaching the cannula 

55 housing to the obturator housing; 

^'•r =f ,o ol^n vmw martially cut awav of fhe 


BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 5 is a perspective view with parts separated 
of the cannula housing of the cannula subas- 
sembly of Fig. 1; and 

Fig. 6 is a plan view of the Irocar assennbly of 
Fig. 1. iiluslraling the obluralor subassembly 
and cannula subassembly in an assembled con- 
dition, and with t^.e obturator tip in a retracted 
position. 

DETAILED DESCRIPTION OF THE INVENTION 

Refemng to Fig. 1. the preferred trocar assem- 
bly 10 is shown in an unassembled condition with 
obturator subassembly 12 separated from cannula 
subassembly 20. Generally, obturator subassembly 
12 includes obturator housing 30 capable of being 
releasably secured to cannula housing 22 of can- 
nula subassembly 20. obturator sleeve 14 and ob- 
turator tip 16. Extending outwardly from the distal 
end 15 of obturator housing 30 are two latches 47 
associated with the latching system of the present 
invention. Latches 47 are configured to engage 
corresponding slots in the proximal end of cannula 
housing 22, thereby securing the two housings 
together. 

Preferably, as shown in Fig. 2, obturator hous- 
ing 30 includes upper housing 30a and lower hous- 
ing 30b which are suitably attached by ultrasonic 
welding, adhesives. or the like. Upper housing 30a 
includes two mounting legs 38 which are adapted 
to fit within corresponding apertures 40 in lower 
housing 30b. Upper housing 30a and lower housing 
30b also include apertures 42 which are aligned to 
engage corresponding pivot pins 46 on pivot arms 
44, Guide track 34 in upper housing 30a has a 
generally semi-circular shape and is provided with 
slot 36 to receive and somewhat conceal button 48 
so that when a surgeon grasps the obturator hous- 
ing 30. movement of button 48 distally and proxi- 
mally along slot 36 is permitted. : \ 

^ The latching system of the present invention is 
best shown in Figs. -2 and 3. Within obturator 
housing 30 are pivot arms 44 having pivot pins 46 
positioned at the proximal end thereof, and latches 
47 positioned at the distal end thereof. Pivot arms 
44 are configured to pivot within obturator housing 
30. such that when pivoted toward respective side 
walls 31 or 32 latches 47 extend beyond the ot>- 
turator housing through openings 35. Pivot arms 44 
may he fabricated from materials such as plastic, 
metals or any other known material which can form 
a rigid structure sufficient to lock the obturator 
housing to the cannula housing. For example, pivot 
arms 44 may be constructed from a plastic ma- 
terial formed as a substantially "C" shaped body. 

^ «f tka T" chanpri hndv formed 


ing a corresponding slot within the cannula hous- 
ing. The proximal end of the "C shaped body has 
a pair of pins 46 extending 'perpendicular to the 
longitudinal axis of the cannula lo allow the body to 
5 pivol within obluralor housing 30. Referring again 
to Fig. 2, biasing springs 45 are positioned to 
engage pivot arms 44 and associated side walls 31 
and 32 within obturator housing 30. In the normal 
position, pivot arms 44 are biased towards the 
TO center opening of obturator housing 30 so that 
latches 47 are retained within the housing. Distal 
movement of button 48 causes slide tube 52 to 
cam against the interior surfaces 44a of pivot arms 
44 to cause pivot arms 44 to pivot in a direction 
75 traverse to the motion of the slide tube 52. This 
movement causes latches 47 to extend beyond the 
distal portion of obturator housing 30 through open- 
ings 35, as shown in Figs. 1 and 3. 

As shown in Rg. 2, tube guide 54 is coaxially 
20 aligned with slide tube 52 to allow longitudinal 
movement of slide tube 52 within cannula housing 
30. Button ring 50 is secured to the proximal end 
of slide tube 52 to attach button 48 so as to extend 
beyond the upper surface of obturator, housing 30a 
25 and to slide withiri channel 36. Tube guide 54 is 
configured to be positioned within center opening 
37 of obturator housing 30. as shown in Fig. 2. 
Tube guide 54 includes tubular flange 56 posi- 
tioned at the distal end thereof for securing the 
30 proximal end of obturator sleeve 14 to obturator 
housing 30. Track 58 is also provided to guide 
slide tube 52 in coaxial alignment with flange 56, 
and plate 60 is positioned between flange 56 and 
track 58 to form, at least partially, the distal face of 
35 obturator housing 30. 

Tension spring 134 extends through flange 56 
and slide tube 52 and is connected at a proximal 
end to pin 49 which is positioned to engage notch 
43 in cannula housing 30. The distal end of tension : 
40 spring 134. and the distal end of slide tube 52 are 
connected to the proximal end of obturator shaft 
132. The distal end of obturator shaft 132 is oper- 
atively connected to the proximal end of releasing 
system 130 and the distal end of releasing system 
45 130 is connected to the proximal end of obturator 
tip 16. When the releasing system is activated, 
tension spring 134 automatically causes proximal 
movement of obturator tip 16. obturator shaft 132 
and slide tube 52. 
50 Preferably, releasing system 130 provides 
automatic locking of obturator tip 16 in its distal- 
most position, shown in Fig. 1. and automatic re- 
leasing of obturator tip 16 to its proximal most 
position, shown in Fig. 4. Suitable releasing sys- 
55 terns and their operation are disclosed in com- 
monly assigned U.S. Patent No. 5,116.353 to 
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(which corresponds to EP 0 479 130). 

Turning to Fig. 5. cannula housing 22 generally 
includes upper cannula housing section 80 and 
lower cannula housing section 82. A tubular port 84 
is formed on upper cannula housing section 80 and 
receives stopcock . assembly 86. Valve support 
body 88 is pivotally mounted within cannula hous- 
ing 22 with the lower end of support leg 90 seating 
into lower cannula body 82 and the upper end 
passing through helically wound torsion spnng 92. 
O-ring 94. aperture 96 in upper cannula body 80. 
and into cooperation with external lever 98. Trans- 
verse leg 100 of torsion spring 92 is positioned 
below lip 102 which extends fronn the upper portion 
of valve support body 88. Self-seating valve 104 
mounts onto valve support body 88 through 
cooperation between aperture 106 in support body 
88 and distally extending mounting rod 108 on 
valve 104. A seal member 110 and stabilizer plate 
112 are mounted into cannula housing 22. e.g.. 
with an adhesive, in cooperation with internal mat- 
ing flanges 114 within upper and lower cannula 
housings 80 and 82. Seal member 110 includes a 
gasket 116 which forms a gas seal with valve 104 
when valve support body 88 is pivoted into a 
substantially parallel relation with seal member 110. 
A second set of internal mating flanges 118 are 
provided toward the distal end of upper and lower 
cannula housings 80 and 82 to receive a flange 
formed at the proximal end of cannula 24. 

In operation, obturator subassembly 12 is ini- 
tially inserted into the proximal end of cannula 
subassembly 20 with obturator tip 16 in a retracted 
position (or its proximal-most position), as shown in 
Fig. 6. Contact with obturator sleeve 14 and/or 
obturator tip 16 pivots valve support body 88 so as 
to provide free passage for obturator sleeve 14 and 
obturator tip 16 into cannula 24. Alternatively, valve 
support body 88 may be manually pivoted using 
lever 98. As obturator sleeve 14 enters cannula 
housing 22. a gas seal is provided therewith by 
gasket 116. The surgeon continues to advance 
obturator sleeve 14 into cannula subassembly 20 
until distal portion 15 of obturator housing 30 en- 
gages proximal portion 21 of cannula housing 22. 
as shown in Fig. 6. 

With the obturator tip 16 of the obturator sub- 
assembly in its retracted position, button 48 is in its 
proximal-most position, as shown in Fig. 6. This 
allows springs 45 to bias pivot arms 44 towards the 
center of obturator housing 30 leaving latches 47 in 
a non-engaging position. When the surgeon is 
ready to use trocar assembly 10. button 48 is 
advanced distally within channel 36 of obturator 
housing 30. Sliding button 48 in a distal direction 


above distal movement of button 48 also causes 
latches 47 to automatically extend beyond distal 
•portion 15 of obturator housing 30 and engage 
corresponding internal slots 23 within cannula. 
5 housing 22. as shown in Fig. 3. Slots 23 are formed 
as partial indentations within the proximal side 
walls of cannula housing 22. The lower part of each 
slot is provided in lower cannula housing section 
82 and the remaining portion of each slot 23 is 
,0 provided by upper cannula housing section 80. 
Once secured to cannula subassembly 20. the ob- 
turator subassembly 12 remains fixed thereto until 
obturator tip 16 releases and automatically . retracts 
into cannula 24 and obturator sleeve 14. 
,5 Once obturator tip 16 is extended, the surgeon 

advances trocar assembly 10 against the patient's 
body wall and this motion creates a counterforce 
against obturator tip 16. When obturator tip 16 
passes through the body wall and enters the body 
20 cavity the counterforce ceases. The absence of 
counterforce allows the releasing system of the 
obturator subassembly to automatically activate 
and. as a result, obturator shaft 132. slide tube 52 
and button 48 move proximaily under the return 
25 force of tension spring 134: The proximal move- 
ment of slide tube 52 removes the camming action 
against pivot amis 44. thus enabling pivot anns 44 
to automatically pivot towards the center opening 
of obturator housing 30. under a transverse expan- 
30 sive force from springs 45. and thereby to dis- 
engage from slots 23 within cannula housing 22. 
Trocar assembly 10 therefore assumes the initial 
position, shown in Figs. 4 and 6. with obturator tip 
16 within cannula 24 and obturator sleeve 14 and 
35 latches 47 disengaged from corresponding slots 23 
within the proximal portion of the cannula sub- 
. assembly. 

A variety of cutting tip configurations may be 
empkjyed with the .'trocar assembly of the invenr 
40 tion; e.g., conical tips, dome tips, fluted tips, etc. 
The claims which follow describe embodiments 
additional to those described in detail above. 


Claims 


45 


1. Apparatus for automatically locking an obtura- 
tor housing in position with respect to a can- 
nula housing associated therewith, said ob- 
turator housing having an obturator shaft ex- 
50 tending distally therefrom, said obturator shaft 
having a cutting Cp at the distal portion thereof 
and said cannula housing being adapted for 
reception of said obturator shaft, which com- 
prises: 

55 (a) securing means associated with said ob- 

fr-r'fnf hcysinci and movable between a First 
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ing, and a second position which permits 
securing said obturator housing in position 
with respect to said cannula housing: and 
(b) aclualing means associated with said 
obluralor shaft and movable wilh respect lo 5 
said obturator housing, said actuating 
means being housed at least in part by and 
accessible through an outer surface of said 
obturator housing, for moving said securing 
means from said first position to said sec- to 
end position when said actuating means is 
actuated to advance said obturator shaft to 
a predetermined distal position with respect 
to said cannula housing; 

wherein said securing means is auto- n 
matically moved from said second position 
to said first position when said obturator 
shaft is moved proximally from said pre- 
determined distal position. 

20 

Apparatus for locking an obturator housing to a 
cannula housing, said obturator housing having 
an obturator shaft extending distally therefrom. 

which comprises: : 

(a) pivoting means associated with said ofc>- 2S 

turator housing and having at least one latch 
associated therewith for securing said ob- 
turator housing to said cannula housing; 

(b) latch receiving means associated with 
said cannula housing for receiving said at 30 
least one latch; 

(c) actuating means associated with said 
obturator shaft for moving said pivoting 
means such that said at least one latch 
engages said latch receiving means when 35 
said obturator shaft is advanced distalty rel- 
ative to said cannula housing, said actuating 
nneans being movable with respect to said 
obturator housing, and being housed at . 
least in part by and accessible through an 40. 
outer surface of said obturator housing; and 

wherein said at least one latch of said 
pivoting means automatically disengages 
from said latch receiving means when said 
obturator shaft move proximally with respect 45 
to said cannula housing. 

3, The apparatus according to claim 2. further 
comprising at least one spring which biases 
said pivoting means into engagement with said so 
latch receiving means. 

4. The apparatus according to claim 2, wherein 
said pivoting means comprises at least one pin 
at the proximal end thereof and extending sub- 55 


5. The apparatus according to claim 2.3 or 4 
wherein said at least one latch comprises a 
portion -extending in a direction generally trans- 
verse to the longitudinal axis of said obluralor 
housing and adapted for engaged reception by 
said receiving means of said cannula housing. 

6. The apparatus according to claim 2.3,4 or 5, 
wherein said pivoting means comprises at 
least two latch members pivotally mounted 
within said obturator housing and adapted for 
movement between first positions which permit 

^ relative longitudinal movement between said 
obturator housing and said cannula housing 
and second positions which secure the relative 
longitudinal positions thereof. 

7. A trocar assembly, which comprises: 

(a) a cannula assembly having a cannula 
housing; 

(b) an obturator housing; 

(c) an obturator sleeve secured to said ob- 
turator housing aind extending distally there- 
from; . 

(d) an obturator shaft positioned in coaxial 
alignment with said obturator sleeve and 
having a proximal end operatively connect- 
ed to said obturator housing and a curing 
tip positioned at the distal end thereof; 

(e) releasable locking means associated 
with said obturator shaft for releasably 
maintaining said obturator tip in a predeter- 
mined distal position; 

(f) biasing means for retracting said ob- 
turator tip from said distal position to a 
predetermined proximal position in re- 
sponse to release of said releasable locking 
means; ■ / ^ 

(g) securing means associated with said ob-; 
turator housing for securing said obturator 
housing longitudinally with respect to said 
cannula housing when said obturator tip is 
advanced to said predetermined distal posi- 
tion; and 

(h) actuating means associated with said 
obturator shaft and movable with respect to 
said obturator housing, said actuating 
means being housed by and accessible 
through an outer surface of said obturator 
housing, for actuating said securing means 
to secure said obturator housing with re- 
spect to said cannula housing; 

wherein said securing means is re- 
leased when said obturator tip is retracted 
to a predetermined proximal position. 
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(a) pivoting means associated with said ob- 
turator housing having at least one latch 
positioned at the distal end thereof for se- 
curing said obluralcr housing to said can- 
nula housing; and 

(b) latch receiving means associated with 
said cannula housing for receiving saFd at 
least one latch. 

9. The trocar assembly according to claim 8. 
wherein said pivoting means further comprises 
a cun/ed body having at least one pin con- 
nected to a proximal end thereof, such that 
said at least one pin extends substantially per- 
pendicular to the longitudinal axis of said ob- 
turator housing. 

10. The trocar assembly according to claim 8 or 9. 
wherein said at least one latch comprises a 
curved member having a first end positioned at 
a distal end of said cun/ed body and a second 
end positioned towards a proximal end of . the 
obturator housing. 


7C 


75 


said obturator assembly is released from 
said cannula assembly. 

12. The trocar assembly according to claim 11. 
wherein said securing means corriprises at 
least one pivot arm having at least one latch 
positioned at a distal end thereof, pivotally 
secured to said obturator housing such that 
said at least one catch engages said at least 
one slot formed within said proximal end of 
said cannula housing. 

13. The trocar assembly according to claim 12. 
wherein said at least one pivot arm further 
comprises, a cun/ed body having at least one 
pin connected to a proximal end thereof, such 
that said at least one pin extends substantially 
perpendicular to the longitudinal axis of said 
body. 


70 


11. A trocar assembly comprising: 

(a) a cannula assembly having a cannula 
housing having at least two slots formed 
within a proximal end thereof; 

(b) an obturator assembly having an ob- 
turator housing, an obturator sleeve secured 
to said obturator housing and extending dis- 
tally therefrom, and an obturator shaft posi- 
tioned in coaxial alignment with said ob- 
turator sleeve and having a proximal end 
operatively connected to said obturator 
housing and a distal end cooperatively en- 
gaged with an obturator tip; 

(c) means associated , with said obturator 
-shaft to releasably maintain said obturator 
tip in an extended position; 

(d) actuating means associated with said 
obturator shaft and movable with respect to 
said obturator housing, said actuating 
means being housed by and accessible 
through a face of said obturator housing, for 
actuating securing means associated with 
said obturator shaft for releasably securing 
said obturator assembly to said cannula as- 
sembly; 

(e) means tor releasing said releasable ob- 
turator maintaining means; 

(f) first biasing means for retracting said 
obturator tip from said extended position to 
a retracted position in response to release 

c:,;h rPleasable obturator means; and 


14. The trocar assembly according to claim 13. 
wherein said second biasing means is secured 
to said at least one pivot arm and positioned to 
engage an inner wall of said obturator housing. 

2c such that said at least one pivot arm is biased* 
toward the center of said obturator housing. 

15. A method for inserting a trocar assembly into 
body tissue, said trocar assembly having an 

30 obturator housing having an obturator shaft and 
cutting tip extending distally therefrom and po- 
sitioned within an obturator sleeve, and a can- 
nula housing having a cannula extending dis- 
tally therefrom, said cannula housing adapted 

35 to cooperate with said obturator assembly sub- 
stantially in longitudinal coaxial alignment 
therewith, compri^ng: 

(a) advancing said obturator shaft and said 
cutting tip to expose; said cutting tip from ' • 

40 said cannula, such that said cutting tip is 

maintained in said exposed position, by dis- 
tally advancing an actuating means asso- 
ciated with said obturator shaft, said actuat- 
ing means being housed by and accessible 

45 through a face of said obturator housing; 

(b) automatically latching said obturator 
housing to said cannula housing in re- 
sponse to advancement of said obturator tip 
to said exposed position; 

50 (c) advancing said obturator tip against the 

body tissue such that the body tissue exerts 
a counterforce against said obturator tip; 
and 

(d) automatically releasing said obturator 
55 housing from said cannula housing in re- 



J 


EP 0 591 851 A1 



EP 0 591 851 A1 



FIG A 



4 


EP 0 591 851 A1 



EP 0 591 851 A1 

1 



•4 


J) 


Cufopcan Patent 
OOicc 


EUROPEAN SEARCH REPORT 


DOCUMENTS CONSIDERED TO BE RELEVANT 


RderaoC 


EP 93115839.8 


CLASSinCATlON OF TH£ 
APfUCATION (IftC GL5) 


D,A 


EP - A - 0 485 280 
(ETHICON) 

* Abstract; figs. * 

EP - A - 0 442 604 
(UNITED STATES SURGICAL COR- 
PORATION) 

* Abstract; figs. 2,7 * 

. US - A - 5 116 353 
(GREEN) 

* Abstract; fig. 15 * 

US - A - 4 601 710 
(MOLL) 

* Abstract; figs. * 


The present jeanA report iu* been driwo up Ur afl datms 


I. 2.7 

II. 15 


I. 2,7 

II. 15 


I. 2,7 

II. 15 


I. 2,7 

II. 15 


A 61 B 17/34 


TECHraCALFSXOS ' 
SEAJtCHEO (liL OS) 


A 61 B 


flKt if MVtk 

VIENNA 


26-01-1994 


NARDAI 


CATECORV OF OTU) DOCUMENTS 

\ : pinicvUrly rdcvini U nkca aIo«c 
V : panicvUri* f«4e*J<if if mm%im€4 wttfc aaoiher 
4«c««eit tf U< un< oCet^T 


E : caHta paiaf 4oaim«ai, lat pabliiktti m. or 

after tt4 Uiti 4a(t 
D : 4oci«ait dtetf ia (k< t^UoUo* 
L : 4»cio«at dtei for otktf rdsoas 


- ^tfr o< 'ffosT fmiW , carm'waiiia^ 


